Abstract. Ultra-thin quantum wells of CdTe and CdSe and fractional monolayer quantum dots of CdSe present very strong excitonic emission covering the red-blue spectral range. They are grown by atomic layer epitaxy and the thickness fluctuations can be completely avoided in many cases by choosing the appropriate substrate temperature. These systems appear as promising candidates for the elaboration of red to blue light emission devices.
INTRODUCTION
A broad range of II-VI materials has been employed in order to produce light in the full visible range [1] . Since CdTe/ZnTe and CdSe/ZnSe quantum wells (QWs) could be tuned, in principle, from the infrared to the green and to the blue, respectively, the approach that we present in this work is to cover the full red-blue range employing a combination of CdTe/ZnTe and CdSe/ZnSe QWs. The calculation of excitonic transitions indicates that no more than 4 monolayers (1 ML = a/2, where a is the lattice constant) of CdTe or CdSe are required to cover that range. Although there are many efforts dealing with the growth of submonolayers or few monolayers of CdTe or CdSe, most of them are focused on quantum dot (QD) formation; there are only few efforts whose aim is the growth of high quality ultra-thin quantum wells (UTQWs) [2] .We are interested in the growth of ultra-thin 2D layers and we look for the optimum growth parameters that avoid island growth or the Stranski-Krastanow growth mode.
EXPERIMENTAL DETAILS
The samples were prepared in an epitaxial growth system with a basis pressure of 5x10 -11 Torr on GaAs(001) substrates. More details about substrate preparation and buffer layer growth can be found in ref. [3] . Considering the need of a high sample reproducibility and precise control of the QW thickness, we employed the atomic layer epitaxy (ALE) growth method for the production of the UTQWs. The 2D ALE growth was verified by monitoring the intensity of reflection high energy electron diffraction (RHEED) oscillations. It is well known that in the 260 -290°C range the selfregulated ALE growth results in a saturation coverage of Cd or Zn of ~ 0.5 ML of the (001) surfaces of ZnSe, CdSe, ZnTe and CdTe, this coverage is limited by the surface reconstruction. Se or Te finished surfaces present a coverage ~ 1 ML. Then, an ALE cation-anion cycle will result in the deposition of a ~ 0.5 compound monolayer. A typical photoluminescence (PL) setup with Ar and HeCd lasers was employed. Figure 1 presents the low temperature PL spectra of CdTe UTQWs grown at a substrate temperature T s = 290 °C. The 1 ML UTQW presents a blue shift of 0.74 eV in respect to the infrared band gap of CdTe. The 4 cycles CdTe UTQW presented only one intense and well defined peak with very high intensity. However, in the case of the 2 and 8 cycles .f|: FIGURE 1. Photoluminescence spectra of UTQWs of CdTe grown at a substrate temperature of T s = 290 °C.
RESULTS AND DISCUSSION
we can observe a more complex structure. In the case of the 2 cycles CdTe UTQW we observe the formation of QDs with an average thickness of 2 ML. In the case of the 8 cycles sample the QW presents an average lower thickness due to substitution of Cd atoms by Zn atoms [4] . UTQWs of CdTe grown at T s =270 °C presented narrower single peaks for thickness above 1ML [3] . Figure 2 presents the spectra of CdSe/ZnSe UTQWs with thickness in the range from 1 to 4 ML. In contrast with the CdTe QWs, these samples exhibited only one peak in the whole spectral range, demonstrating their very high thickness homogeneity; fluctuations of ± 1 ML would be clearly visible. If we deposit only one CdSe ALE cycle we obtain a 0.5 ML coverage and then we have ultra-thin islands with 3D confinement, this fractional monolayer quantum dots (FMQD) exhibit very high intensities and very narrow, reproducible,
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' &mfm FIGURE 2. Photoluminescence spectra of UTQWs of CdSe. The 3 ML QW was grown at Ts = 275 °C, the others at 260°C
. Each spectrum presented a strong, single peak.
$$; FIGURE 3 . PL spectra of the 1ML CdSe UTQW and the FMQD of 0.5 ML, both samples grown at 260 °C. The FMQD has the same thickness of the 1ML UTQW.
peaks. The lateral confinement is exhibited as a blue shift related to the 1ML UTQW. In all cases the UTQWs and FMQDs grown at higher temperatures presented clear blue-shifts related to lower Cd incorporation. This effect can be advantageously employed for fine tuning of the emission of the QWs.
In summary, we have demonstrated that employing UTQWs and FMQDs of CdTe and CdSe we can cover the full red-blue spectral range. These systems present very intense excitonic emission and could be employed for the elaboration of LEDs and lasers in the red to blue spectral range.
